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[^^1 CHS^^AI M=P- &0F0HI^ 106S 1107s 
l^mi KR 

mm® xii4252j Ttmow °i m mm, mmm *i6os 

01 SI! (fi!) CHEie! 

oisHS (ei) 

20 H 29,000 a 

4 a 4,000 

0 2d 0 S 

[£JA^?S1 9 m 397,000 S! 

430,000 a 

[^eA^i a (70%^ a) 

=£4^] 129,000 3 

[§¥AH#] 1. fi2fAH-gAIIAH(£S)_1# 2.^^IQg!e §§§fe 

AH W_1 o 
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I.fi.«H 

^i€(Dual power supply)* ^r^fe ^l't SL.t\$L SW^I 

^>^>jl 7>^^i #5^1 ^ ^ safe * >M3 

S. ^ * ^Ti^ol 7flAl^i^. ^Bfloflfe t3W(Relay)» A r -§-*H & & 

^l7> ^ « A] ^ ^3*1, ^ Si H^l^BH TIMS ^SM: 

£ 2 
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{Circuit and method for eliminating pop noise in digital audio amplifier 
using dual power supply} 



3" ^^ol *fl^^. 

£ 2^ ^o]] 4s. ^- ^-wl^ iL^^ 

£ 6^8r £ 2^1 S.A]^ ^r^rS. ^13^AHH- i4^^i=r. 
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<io> ^-Br -M^- ft* 33 £.3., ^1 o]^ ^(dual 

power supply)* A>-g-*Hr c)*|^ iL^iL f#7l*«A^ & *\]7]$\sL $ >8- 

»B4| ft* ^°lT=r. 

<n> S. 14| JE^m ^r^r ^-o] ^eflofl^ tj^ig ^.cJiL ^M^M * #*(Pop 
noise)* aflTi^l fl*H m^l°l(Relay)(14)7> °l-§-^tj-. ^ 
^■71(10)^ >isJ?Ki2) a>oh m3H(U)l- bKI^* #*1«H 
^71(10)7} O.S. ^ &* «fl m^l°l(14)* & 

^7](io)^ (12m Q^SLS-*] * 1H9* 

<12> c)*]^ _$t].2_ ^7l(10)fe ^-g-(Power) *\3-^ SM^(PMl), 

**haL, #^^(0)41^ Sl^H^ai)^ ^^)AlBj(C3)S ^ft ^b)7> 

<13> ZL^Cl) ^5fl7l#4l A>-g-S)^ t^ol(14)b ^71717^1 ^ft^^l £ 

7> £.*H *]^H ^7> 3.J1 7>^£ Jg. o>u|e)- A>-§-^ ^ &<*1 

^ ts^ m^H ^H7i(i6)» ^is ^ ft3*i sa^. 
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<14> 4^ iQ-T$o] o]^-ZL^>fe 7l#^ *M1 fe, o]^ A>-§-^ 

« At] A #^7H 7>3 6 1 7^*H 3 ^1 U»l ^ 

<15> M. ^o] oT^-jl^^ 4^ 7}^2\ <=>1# *Kr ^lt 

^ safe * 3-* *n^>fe 31 

<16> ^-71 71 ^^>7l fl^ rc^ flg- ^ ^T^Sfe, i 

lil ^l^-^^^-o] ^17>E)^1 #^^ro] <g^s|^ #^-g- ajs^i B^B 

^liB], £.iS|l<?H #7l #^^o] ^^JL ^l2^€^ < a-°l Sl7>3fe 

^-g- <aS^ JE^l^Bi, #7l ^-g- B^^l^Bl^ XI °1B^ #7l 

-§- <&5L^ m€*l^<2} 7flolH» *)H*Rr TflolH ^H-I-B-l, ^ «?l^Bl<4 7l5fl 
Al^JS T»-Hl*fe T^IH it]jL ^71^ * ^ aflT^ 

<17> #7l #7l ^^-g- 3*1 S-i B€*l^<i| TflolH *>°H ^ 

3fe ^l^^l; #7l *fl 2^31^21- #7l ^^-g- <fflS.^ E^fl^^E^ 7)HH 

<S^lfe ^12^^1; £ #71 ^l^-M^ ^ #71 *H2#€3l t ?H: #*1*} 
^ #71 ^ll^^l* 74U;*|H#J> ^ #71 *I12^*1«- *)H*}fe *I12*I1 
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<18> %7\ ^|<^7lfe #7] ^ -^7] ^SL^^M Z}-Z^ 

animal g ^-7] ^12^ 3# ^8-2-3. 

<19> ^"71 4^ 7l^^ ^§>7] ^tb £ # alM^ 

^12*1^ ^ *}°H SM^Sr ^^-8- <#7] #^-g- 3E| 

^ 71MH ^Hl-el , £ tl^BlsV TisflXiels ^€ t\ 
*1H Sl^SL ^7H & *\)»^<q $X^, 

<2o> #7) ^l^Hl^ « #7l ^112^^^^ #*l*Kr #7)1; ^m^q- ^71 
*Hi*l€3l# 0 l *11 1^31 31 'SHI ^W^l &$M: ^ <#7) 3l^-§- st)s.^ S^fl^l 

7llo)E^ #7l ^l^^^^ ^7>§>J1 ^"71 ^2^^^^ ^12^^^^ 
4| J£^*H nfl^ #7] ^-g- tfii J=^]>iB|^ 7flo]H^l ^-71 »l2*i 

^"71 #^-§- B.€*1^E)3 TflolH^l ^-71 ^fll^^^ 

9l7}-5}*\ &JL ^"71 ^^^^l #7] ^12^^^^ ^Ml*r -*7l ^ 
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<2i> ^4 i^o} ^ ^ ^ A ]ofl c^o} ^S)^" 

3-3* °l«fl*>7l ^«BA^ W}^^}- ^Al<m» ^A^}^ 

51^ ^ ^ £^<H1 7l^€ ^-§-8: «°l 0 l n J 

HM* ^ ^ -£^1 ^-S^-sfe ^fl« 

< 23 > £2^^ ^<*fl 4^ # ^slS-Mr ^«l*Hir i^^m 

< 24 > s. 2» %S*>^, -& # ^ ^7ls|S.(24)^ ^l^^l(SWl), 

af|2^*l(SW2), £ ^1^7l(241)» n^l^H -2-^-2. ^71(20)^ 

<25> ^ ^Ml^j-Tfl^ 4*1^ ^71(20)^ ^^-g- 3)3-^ H^l^ 

(PM2) , ^^-8- <ffl3.i H^*1^)(NM2), 7S3flAl^)s.(C4,C5), €-H*&l 
(201), ^ ^1^^(L2)^ ^sflAlB](C6)S ^b]# ^1^. t^ig $Lt\3L 

#^7l(20)^ ^^(22)^11 ^^€4. 
<26> *I^-g- H^1^(PM2)^ ^U^-S^^-(VDD), ^ 

(Positive) ^^^1 ^17>£|J1 JE.ell'^H #^^r(0)^l £^3^, #^C-§- 313-^ 
H€*l^eKNM2)fe =511^1^ t^#(0H ^12*141*1 tfCVSS), 

^ ^-(Negative) ^€^^1 Sl7}34. Tflolm $H*BK201)fe °J3^t- ^ 
^£]^r -ilJL(IN)^! -§-W^ 3i3-§- H^l^Bl(PM2)^ ^ 
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<27> ^4^1^(04)^ 711 o]B ^Hl-&l(20i)^ #^^5z)- ^^-g- x\E.± 

b|(PII2)^ tIMH "S^^l 9S^l^(C5)fe XMB ^-Hl- 5] (201)^1 

#4 ^-g- ^]£i H^l^Bl(NM2)^ Tfl^lB A>o]6j) ^^cf. ^sflA]Bl# 
(C4,C5)^r TflolS €-Hl-sl(201)^ *l^-g- B^^l^Bl#(PM2,NM2) a}©!^ 
# *}* TflolH «#sl (201)^1 #^-8- 2=^*1^1* 

(PM2,NM2)£| TflolH*^] *lW7l ^SflAi AV-g-^tf. 

<28> # ^ *ll 71 2)^(24)^ ^ll^^(SWl), ^12^ *| 

(SW2), ^ *1H 71(241)-!- * i4€- fl- ^ ^Tl^oll 

(PM2)£) Til °1e A>ololl «g^3£)ji *H2^*l(SW2)*r »l2^-fi^<?J-(VSS)4 
^S.i H^fl^l^Bl(NM2)^ XMH A>o]ofl ^^^cf. 
<29> ^^1 tIH 71(241)^- *U*L€€$KYDD) ^ ^^^(VSS)^- 

^liJflAKSffl)* *iH*H=- ^MHaJJ-CCTI) ^ *H2^*1(SW2)«- *)H*Kr *fl2 
^1H^1S(CT2)» ^H7l(241)fe ^l^^OVDD) ^ ^2 

^l-SSlWSSH AAQ 'M^l'SH £^>7l #?l-*l*r ^l^^l(SWl) 

^ >I12^^(SW2)» H^Al7l ji ^l^^CVDD) ^ ^^l-S^CVSSH 
£| <y3l^°*Hl ^ofl^ ^l^^l(SWl) ^ ^2^^1(SW2)» 
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<30> ^ il^, #€3l 0 *h ^ ^l^^CVDD) ^ ^2^€^^ 

(VSSH ^fs]^ ^^tb ^ %}^°] $7} >MH €-B#Bl(201)7> ^ 

(PM2,NM2)^ TflolH ^SWMl 9X^} =r &?fl ^ 

7l ^SJHfe ^^(VDD.VSS)^: #*1*H ^l'S -2-^-2- ^#7l(20)7> ^3 
o] ^ ^ ^ nfl *i^-g- H iEi # (PM2 ,NM2)°1 ^^>^o> 

<31> 4^ o]^^. £ t^H^r *lH7l(241)7l- 

^(VDD.VSS)^: #*|*H ^€^^1 ^, ^ ^^l^^l S. 

W7l ^>^lfe ^^m(SWl,SW2)# ^a]^ o.s.>H #^-§- H^*!^* 
(PM2,NM2)^- ^.HAl^ # ^-§-5] ^-^-g; ^l^tf. ^^(VDD.VSS)^ 
z^-^ <y^^<y-^ -^ofl ^^l*(SWl,SW2)^r ^-$.5.^1^^-^ 

H«^«(PM2,NM2)^- ^^l^lrf. ^^(VDD.VSS) ^€^^3" 
<=>] ^m^il^ ^ t^Hfe i^H*l »H7l(241)^l ^H*]«(SWl,SW2)^r 
Q£-X\f£ ^^-g- H^^li^*(PM2,NM2)^- & -fh^ # 

<32> £3f £ 2^1 5)^.^ ^IJ:** Al?Hl i4 si- e^^^-S 

<33> £ 3^- ^-S^, ^i^^: ^71-sKr ^-f^l^ ^(Positive) ^^(YDD^ 

^-(Negative) ^^(VSSH AA *1*H 44 ^4 ^ #d^H ^-S^H 6 1 



1020020054939 



#^ H*}: 2003/9/8 



(CT1,CT2)^ z}-^ ^^(VDD.VSS)^ 4^ ^7} HLfe #^is)-t}-7> p13 ¥ 

^ ^^(VDD.VSS)^ < a^l^^-(VCl,VC2)^ 3.7p} £*HM ^ 

<H^lX(CTl,CT2)7> 

<34> ^*l(SWl.SW2)fe wH-S-^- ^ ^^-^ db7}3. ^€ *r 

3*1(SW1,SW2)7} B>ol^^ H^l^S n^fe ^-f^fe ^H^(CT1,CT2)^ 
«HW- M\]o} + ^ofl Sflxg-s)^, ^^1(SW1,SW2)7> 2.^ 

^l^s. ^-M^r ^H^S(CTl,CT2)fe £i H^l^Bl^ ii^-Tfl 

o]H TJ: #<?H -sfl^^. ^4I*1(SW1,SW2)^ ^^^(CT1,CT2)^ H7l7> ^ 

^(Threshold)^- ^ €^=)3L =l 2Lt\. ^ nfl 
< 35 > s. 4fe £. 2^ 3l*Mi7}3. *U4i*H# M-t4^. 

<36> £ 4S ^-S^, ^li^KSWla)^ PNP^ «H#^ H^l^ 

.(PNP)S. 4|2^^1(SW2a)fe- *>M-^ NPN^ «><^1§^ (NPN)3 

<37> pnp^ *H#el- H^l^BjCPNP)^- ^H^l ^l^^CVDDH ^7>5)3i 
i^H^l ^Il^H<H^Jt(CTl)7> Sl7><£M «*|£|efl x\3-^ H^^1^(PM2) 

2) 7flolH7> ^^^x^-. NPN^ wMl"^ H^l^CNPN)^ «IMeH *\]2&Q$.Q 
(VSSH ^7>El^l ^H^l ^12^11 <^^l3l(CT2)7> o]7}£M #^bH <&2. 
i H^^1^(NM2)^ 71HH71- ^^€4. 
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<38> ei|7l<HHfc PNP^ wyoj^B}- B^l^(PNP)^ HIM^s.^ l-e) M-^.^ 

3.JfB] M-S-fe ^2^H^lJl(CT2)^ 371 7> 

51 ^i&iL^ S xifl i^^l(SWl,SW2)7> ^^-g- ^S.^ B^lriBl 

(PM2)£l TflolS ^^7> Tfll^^CVDD) 5H€^1 #^KH ^^-§" ^S-^ 
^liBKNM2)^l Tfl °1H ^7> ^I2^^^<a-(VSS) sll^>xl SpJ-^Tll °1 ^ 

El (NM2)±r -tf3H 1:^7} Til 

<39> tt« ^l^^l(SWla)^ PNP^ H^^l^ tflAlofl tt]^ H€^l 

iE]S ^€ ^l2^^1(SW2a)^ NPN^ wM#«* H€^l^ tfl^H 

<aa.i H^l^S. t*<$« ^ 544. °1 ^-f^l ^"71 sjS.^ H^liB]^ ^ 
i^l ^U^^CVDDH ^17>51J1 Tfl^lB^ ^1^IH^(CT1)7} ^l7>sl^ ^ell 
^^-g- slfii H^^1^(PM2)^ 7llt>lB7> ^^^cf. #7] B€*l 
iB]^- iL^.^1 ^^^(VSSH ^1 71-5] Jl TflolB^l *I12>1H413:(CT2)7} 91 
7>sM ^^-g- <as-^ H^l^(NM2)5l 7llolH7> 9$.^.^. 

< 40 > S. S. 2^1 £Al^ i^l* #7Bi7l-3. »12^aH1# ^-E^t}. 

<4i> £. 5» ^l^*l(SWlb)£r ^VM-51 PNP^ w>cl§Hl- B€*1^B| 

(PNP)^l- ^W^l T}ol-£.^(Dl)S tt^*- ^I2^tfl*l (SW2b)*r NPN^f h>o] 

-12} H€^1^(NPN)^ ^-M-^l t\-o]£.B.CD2)3, tt&r*. 

<42> PNP i§ H>ol^.e). H^liEKPNP)^ ^H^H ^ll^-S^CVDDH ^7}5l 
tiflol^cii >lli^oiAij:(CTi)7> °l7>sM, 4°1^(DD^ H^EH PNP^ wl-o^el- 



25-12 



1020020054939 



#^ 2003/9/8 



S^l^(PNP)^ #^7} <&^_S\JL rfs. <£t£6\] ^-g- s\SL^ B^l^B] 
(PM2)^ 7fl^lH7> g^th 
<43> NPN^ wyol^s). B€*l^l (NPN)-fe- <HMeH ^^^(VSSH < ?]7>£|31 
no]^6\] ^2^1^^(CT2)7> °l7}sM, ^1^(D2)^ NPN^g «H€^ 

H^l^KNPN)^ ^^7} <£^.s\3. rf^- ^^-g- ^1^^ H^l^El 

(NM2)^ 7\}°}B.7} 

<44> <*j7HH ^1^.^.(D1)# ^7>^ ^-^^r ^i^-g- *\3-^ H^fl^l^ (PM2) 

51 7flolH 7} ^l^-^^^(VDD)^ ™fl ^7} ^fl-*^ ^]^}7] 

^ *}&7}x]g, rf^l^.= (D2)» ^7\% ^^-g- <&3-^ H 

^fl^l>iBl(NM2)^ tIMH 3.^7} ^^^(VSS)^ ^Nr «fl ^^-7]- «^*Kr 

<45> ^ ^ll^^l(SWlb)^ PNP^ wHl^ B^l^CPNP)^ *)S.^ 

tfl*H€ ^ *fl2^*l(SW2b)^ NPN^ y>°]#sy S€^I^(NPN)^ 

^ol] ^l^^CVDD)^ «?]7l-S|ZL TllolS^ ^]1^<>1^1J:(CT1)7> <£7>£|tz| JElSfl 
o}d\] rfol^.c(Dl)^l ^^cM ^^^4. ^"71 <ffl£i H^l^^- i^^l ^12 
^^(VSSH <?]7}5qjL tH^IH^I *)l2*iH4l:§:(CT2)7> ^17>£)^ ^sll^lofl t*°l 

<46> £ 6-8: £ 2^1 3EA]^ ^.^>^>S. *f|3^H3.*l S. 6*fl 
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<47> 



(PNPl)sf NPN^ «H§£h B€^1^(NPN1)S. tM^jI 2112^*1 (SW2c) 

NPN^ H^1^(NPN2)^ *>i+^ PNPH «V 0 1^^ 

B|(PNP2)S. t 1 ^^. 

<48> PNP^ «H§B* B^^l^^(PNPl)^ ofl n"| El ofl ^l^^i'iKVDDH ^l7>S)al 

tiflo]^] ^ll^H-tlJ:(CTl)7> <&7\£[v\, NPNH 4°lt^ H^^l^E-i(NPNl)^ 
n]BH ^^-g- 3x}5.^ H€^l^i(PM2)^l 7lMH7> <3^|ji tiflcl^ofl PNP ^ 
o]s.b\. H^l^(PNPl)^! €-^^7> #^°fl ^l^^(VDD)^ 91 

<49> npn^ HHt^ H€^liB : |(NPN2)^ *I|*1eH /^^^(VSSH ^l7>5)31 

tiflol^o]] ^2^11^Ais(CT2)7> «l7>ij^, PNP^ h>°11-^ B*ffl*l^(PNP2)^ ofl 
v] b] d\) tOS-i H^1^(NM2)^I XMH7> ^^S]JI NPN^ 

oll-e|- H^^l^El(NPN2)^ #^b)7> #^^H T^-Si^CVSSH Si 

7>€^. 

< 50 > £7^E 2^1 *H7]3| afll^AH* q-Bl-ifltl-. 

<5i> s. 7^ ^-s^, ^H7l(241a)^- ^l^^CVDD)^: *fll 

^H^SL(CTl)* ^SRr ^lll^HWl) g ^2^^<a-(VSS)^r *ll2*l] 

<H413l(CI2)» ^*Kr ^2^H-¥-(73)# 
<52> ^|l^flolJ?-(71)fe- *l]17^ *fl*l X14^^-(R11-R14), *fli~i tK|3_;E=(Dll), ^ 

PNP^ «H§^ (PNP1D* t 1 ^^. 
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<53> ^l^^-(Rll)^: ^<>] ^l^^CVDDH *ll2^(R12)^r 

c^^^cf. *H3*1^(R13)£: <&i&°) ^l^Hl^'SKVDDH ^m^lal, tH£.H.(Dll) 
^ ^l^^-(Rll)^ ^ ^4^)31 4^ *H3*l^(R13)£l A 

€- ^^cHI <&~QQA. PNP^ ti>o]^ej- s^liBl(PNPll)^ ^IMbH 
^l^-M^CVDDH ^l7>s)3i wfM^] >113^*J-(R13)^ ££3^ # 

BjiB^^-^I >lll^H^S(CTl)# t^W. *fl4^(R14)£r PNP^ w>o]§ 

H^l^(PNPll)^ #^|eH ^^31 °^°) ^^(GNDH 

<54> *I12*1H ^(73)^7 ^U^^(R21-R24), tH_$.j=(D21) , ^ NPN^ 

<55> »ll^^(R21)^r <a#<>l *l|2^3itf(VSSW ^l^^ul, *)l2*i^(R22)£- 1^ 
<>1 *lU*i^(R21)3 ^iHl ^^51^1 ^l^CGNDH 

c^^^rf. ^13^%(R23)^: ^^^(VSSHl i=f (D21)fe 

<&r£°] >Hl^%V(R2i)^ tq.a ^ofl ^^Jl ^l]3X^j-(R23)^ 

NPNH wl-oi^e)- H^fl^l^(NPN21)^ ^H^Hl ^)2^^ 
(VSSH <?17>S]^ ^3^' S J-(R23)^ t& ^T^l <g^El^ ^-^E^^-Bl 

^12^H^S(CT2)# t^-^. *fl4*i*J-(R24)£r ^<>1 NPN*g ^Ml^ 
B](NPN21)^ -MbHI <g^s)ji r}-s. ^t£o] ^xl^^-(GND)°fl 
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<56> s. 7°fl *i|l^l<*H *W ^3*1 ^1^71 (241a) ^ S€*l^ 

B]* 7m<L3- ^€ ^S.^, ^3*1 ^^7l(241a)^ <^&| 7>*1 ^ tfl 

<57> ^3*1 *lH7l(241a)3l -g^V^, ^€^^(VDD,VSS)^ 37l7> 

£ 3*11 3E.*1€ «a^l^«a-(VCl,VC2)^ ^ nfl^ w>o]§e|- H^l^Bl 
(PNPll,NPN21)^r *B)*1 #bH ^rf. o]nfl aflo^^CCTl.CK) 

3 ^€^l^-(VDD,VSS), ^*1(SW1,SW2) ^ *)*J-(Rl4,R24H £)*IH 
^. *L€3l$-(VDD,VSS)3 a.71 7> ^31#<&(VCl,VC2)iH4 # nflfe flH^-ej. b€ 
^l^Bi(PNPll,NPN21)^ i3^*H ^H^S(CT1,CT2)^1 37lfe ^'0'°} 

€4. *)H^S(CT1,CT2)7} i^*l(SWl,SW2)3JM t£6> s. 

ol7lM- ifl J±xfl*| ^o.^ oH ^H*1(SW1,SW2)^ ^JSLH^r*. 
<58> ^%(Rll,R12)fe ^l^CVCD* 2:£*}7] ^ ^o]cf. ^^-(Rll)ofl ^ 

*IM t|.ol^.c(Dll)sl ^4 «M#«I- H^l^(PNPll)^ aflol 

^-oflnlBl # ^<a-(~0.7V)^r ^ ^ ^ w>o]^el- 

(PNPll)^l ^Bfl7> ^^^A^ »HX[S(CT1)» ^Al^ll^-. *1%(R13)£r 

^XI^CVCl)^ 37l# ^ojTlM- w>oi§e(- B^l^Ei(PNPll)3 Bflo]i ^» 

^ ^ 0_ S ^ofl tiV^Al Jgjl^- 6>M^-. 

<59> *|3KR21,R22)2. *i*J-(Rll,R12)Sl- <g*l|Sltf (VC2)-& 2^*>7l ^ 

^ ^ol^, 7-1-SJ-CR23) £ *IM tq-6l^L= (021)^1 zl-zl- *1*J-(R13) ^ *im 

^oi^s.(Dii)sq- ^4. 
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<60> 51 8^: 51 2°fl S.X\& ^<H7l4 ^l2^HS.Ai £ 7°fl 51*1^ 

oflA^ w>o-|§e). H$*1^(PNP11,NPN21)» H^l^ (PM3,NM3)S. S\ 
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